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Lake Whatcom Water Quality Summary Report
September 30, 2014 (rev. Oct 9, 2014)
1. This report summarizes the preliminary water quality data collected for the
Lake Whatcom monitoring project from July–September 2014.The report
format has been modified to enable hyperlinks to the figures; the links are
indicated using blue text.
2. The YSI profiles for temperature, dissolved oxygen, pH, and conductivity
are plotted in Figures1–10. The remaining lake water quality results are
plotted in Figures20–79. The water quality figures show results from Jan-
uary 1994–present to provide a frame of reference.
3. The lake was sampled on July 1–2, August 7 & 12, and September 2 & 4,
2014. All sites except the Intake were stratified during the sampling period.
4. The dissolved oxygen concentrations followed typical patterns for the lake
(Figures1–15 and16–19). Hypolimnetic oxygen concentrations dropped
rapidly at Site 1, and by the first week in July the concentrations were<2
mg/L1 throughout most of the hypolimnion (Figure1). Metalimnetic oxy-
gen maxima were present at Site 1 in July and August (Figures1 & 6).
5. Alkalinity and turbidity concentrations increased nearthe bottom, espe-
cially at Sites 1–2, following typical summer patterns in the lake (Figures
20–29).
6. The ammonium concentrations increased near the bottom atSites 1–2 due
to decomposition. Nitrate concentrations decreased in theepilimnion at all
sites due to algal uptake, and decreased in the hypolimnion at Sites 1–2
due to microbial denitrification (Figures30–39). Total nitrogen showed no
distinct pattern, which is typical for Lake Whatcom (Figures 40–44).
7. Soluble phosphate concentrations were low at all sites, but total phosphorus
concentrations were elevated near the bottom at Sites 1–2 (Figures45–54).
1revised from>2 mg/L
1
8. The chlorophyll concentrations were relatively high at all sites, which is a
typical summer pattern (Figures55–59). Secchi depths showed no distinct
pattern, which is also typical for Lake Whatcom (Figures60–64).
9. The coliform counts were≤10 cfu/100 mL at all sites (Figures65–69).
10. The plankton counts were dominated by Chrysophyta (diatoms,Dinobryon,
and other golden algae; Figures70–74). Figures75–79 reveal the sum-
mer increase in Chlorophyta (green algae) and Cyanobacteri(blue-green
algae), after omitting the Chrysophyta counts.
11. No additional storm water samples were collected duringJuly and August
due to dry weather. The first fall storm event was sampled September 23–
25, 2014. Samples were collected from Austin and Anderson Creeks, but
Brannian Creek was dry.
12. The provisional Austin Creek and Smith Creek hydrographs were not avail-
able for this report.
13. Monthly tributary samples were collected on July 8, August 6, and Septem-
ber 9, 2014 (Figures80–118). The figures include data from October 2004–
present to provide a frame of reference. The y-axis scales were adjusted to
show the typical range for each water quality parameter. As aresult, ex-
treme outliers may be off-scale; these values will be identifi d in the final
report.
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Figure 1: Lake Whatcom YSI profile for Site 1, July 2, 2014.
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Figure 2: Lake Whatcom YSI profile for Site 2, July 2, 2014.
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Figure 3: Lake Whatcom YSI profile for the Intake, July 2, 2014.
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Figure 4: Lake Whatcom YSI profile for Site 3, July 1, 2014.
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Figure 5: Lake Whatcom YSI profile for Site 4, July 1, 2014.
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Figure 6: Lake Whatcom YSI profile for Site 1, August 7, 2014.
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Figure 7: Lake Whatcom YSI profile for Site 2, August 7, 2014.
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Figure 8: Lake Whatcom YSI profile for the Intake, August 7, 2014.
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Figure 9: Lake Whatcom YSI profile for Site 3, August 12, 2014.
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Figure 10: Lake Whatcom YSI profile for Site 4, August 12, 2014.
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Figure 11: Lake Whatcom YSI profile for Site 1, September 4, 2014.
13












































































Figure 12: Lake Whatcom YSI profile for Site 2, September 4, 2014.
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Figure 13: Lake Whatcom YSI profile for the Intake, September4, 2014.
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Figure 14: Lake Whatcom YSI profile for Site 3, September 2, 2014.
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1988 1991 1994 1997 2000 2003 2006 2009 2012 2015
July          p−value <0.001
August     p−value <0.001
Figure 16: Relationship between dissolved oxygen and time at Site 1, 12 m.
Kendall’s τ correlations were used because the data were not monotonic-linear;




















1988 1991 1994 1997 2000 2003 2006 2009 2012 2015
July          p−value <0.001
August     p−value <0.001
Figure 17: Relationship between dissolved oxygen and time at Site 1, 14 m.
Kendall’s τ correlations were used because the data were not monotonic-linear;




















1988 1991 1994 1997 2000 2003 2006 2009 2012 2015
July          p−value <0.001
August     p−value <0.001
Figure 18: Relationship between dissolved oxygen and time at Site 1, 16 m.
Kendall’s τ correlations were used because the data were not monotonic-linear;




















1988 1991 1994 1997 2000 2003 2006 2009 2012 2015
July          p−value <0.001
August     p−value <0.001
Figure 19: Relationship between dissolved oxygen and time at Site 1, 18 m.
Kendall’s τ correlations were used because the data were not monotonic-linear;
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Figure 75: Lake Whatcom plankton data for Site 1, with Chrysophyta omitted to




























Figure 76: Lake Whatcom plankton data for Site 2, with Chrysophyta omitted to




























Figure 77: Lake Whatcom plankton data for the Intake Site, with Chrysophyta




























Figure 78: Lake Whatcom plankton data for Site 3, with Chrysophyta omitted to




























Figure 79: Lake Whatcom plankton data for Site 4, with Chrysophyta omitted to




































































08/05 05/08 01/11 10/13
Whatcom Creek
Figure 80: Temperature data for Anderson, Austin, Smith, and Whatcom Creeks.
Dashed (blue) horizontal reference line shows the median value for Smith Creek;




































































08/05 05/08 01/11 10/13
Olsen Creek
Figure 81: Temperature data for Blue Canyon, Brannian, Carpenter, and Olsen
Creeks. Dashed (blue) horizontal reference line shows the median value for Smith




































































08/05 05/08 01/11 10/13
Silver Beach Creek
Figure 82: Temperature data for Euclid, Millwheel, and Silver Beach Creeks and
the Park Place drain. Dashed (blue) horizontal reference lie shows the median
value for Smith Creek; solid (red) horizontal reference line shows the median
















































08/05 05/08 01/11 10/13
Whatcom Creek
Figure 83: Dissolved oxygen data for Anderson, Austin, Smith, and Whatcom
Creeks. Dashed (blue) horizontal reference line shows the median value for Smith
















































08/05 05/08 01/11 10/13
Olsen Creek
Figure 84: Dissolved oxygen data for Blue Canyon, Brannian,Carpenter, and
Olsen Creeks. Dashed (blue) horizontal reference line showthe median value

















































08/05 05/08 01/11 10/13
Silver Beach Creek
Figure 85: Dissolved oxygen data for Euclid, Millwheel, andSilver Beach Creeks
and the Park Place drain. Dashed (blue) horizontal referencli e shows the me-
dian value for Smith Creek; solid (red) horizontal referencline shows the median
































08/05 05/08 01/11 10/13
Whatcom Creek
Figure 86: Tributary pH data for Anderson, Austin, Smith, and Whatcom Creeks.
Dashed (blue) horizontal reference line shows the median value for Smith Creek;
































08/05 05/08 01/11 10/13
Olsen Creek
Figure 87: Tributary pH data for Blue Canyon, Brannian, Carpenter, and Olsen
Creeks. Dashed (blue) horizontal reference line shows the median value for Smith
































08/05 05/08 01/11 10/13
Silver Beach Creek
Figure 88: Tributary pH data for Euclid, Millwheel, and Silver Beach Creeks and
the Park Place drain. Dashed (blue) horizontal reference lie shows the median
value for Smith Creek; solid (red) horizontal reference line shows the median




































































08/05 05/08 01/11 10/13
Whatcom Creek
Figure 89: Conductivity data for Anderson, Austin, Smith, and Whatcom Creeks.
Dashed (blue) horizontal reference line shows the median value for Smith Creek;




































































08/05 05/08 01/11 10/13
Olsen Creek
Figure 90: Conductivity data for Blue Canyon, Brannian, Carpenter, and Olsen
Creeks. Dashed (blue) horizontal reference line shows the median value for Smith




































































08/05 05/08 01/11 10/13
Silver Beach Creek
Figure 91: Conductivity data for Euclid, Millwheel, and Silver Beach Creeks and
the Park Place drain. Dashed (blue) horizontal reference lie shows the median
value for Smith Creek; solid (red) horizontal reference line shows the median












































































08/05 05/08 01/11 10/13
Whatcom Creek
Figure 92: Alkalinity data for Anderson, Austin, Smith, andWhatcom Creeks.
Dashed (blue) horizontal reference line shows the median value for Smith Creek;












































































08/05 05/08 01/11 10/13
Olsen Creek
Figure 93: Alkalinity data for Blue Canyon, Brannian, Carpenter, and Olsen
Creeks. Dashed (blue) horizontal reference line shows the median value for Smith












































































08/05 05/08 01/11 10/13
Silver Beach Creek
Figure 94: Alkalinity data for Euclid, Millwheel, and Silver Beach Creeks and the
Park Place drain. Dashed (blue) horizontal reference line show the median value

































































08/05 05/08 01/11 10/13
Whatcom Creek
Figure 95: Total suspended solids data for Anderson, Austin, Smith, and Whatcom
Creeks. Dashed (blue) horizontal reference line shows the median value for Smith
































































08/05 05/08 01/11 10/13
Olsen Creek
Figure 96: Total suspended solids data for Blue Canyon, Brannian, Carpenter, and
Olsen Creeks. Dashed (blue) horizontal reference line showthe median value for

































































08/05 05/08 01/11 10/13
Silver Beach Creek
Figure 97: Total suspended solids data for Euclid, Millwheel, and Silver Beach
Creeks and the Park Place drain. Dashed (blue) horizontal reference line shows
the median value for Smith Creek; solid (red) horizontal refe nce line shows the
































































08/05 05/08 01/11 10/13
Whatcom Creek
Figure 98: Turbidity data for Anderson, Austin, Smith, and Whatcom Creeks.
Dashed (blue) horizontal reference line shows the median value for Smith Creek;
































































08/05 05/08 01/11 10/13
Olsen Creek
Figure 99: Turbidity data for Blue Canyon, Brannian, Carpenter, and Olsen
Creeks. Dashed (blue) horizontal reference line shows the median value for Smith
































































08/05 05/08 01/11 10/13
Silver Beach Creek
Figure 100: Turbidity data for Euclid, Millwheel, and Silver Beach Creeks and the
Park Place drain. Dashed (blue) horizontal reference line show the median value

































































08/05 05/08 01/11 10/13
Whatcom Creek
Figure 101: Ammonium data for Anderson, Austin, Smith, and Whatcom Creeks.
Dashed (blue) horizontal reference line shows the median value for Smith Creek;
































































08/05 05/08 01/11 10/13
Olsen Creek
Figure 102: Ammonium data for Blue Canyon, Brannian, Carpenter, and Olsen
Creeks. Dashed (blue) horizontal reference line shows the median value for Smith
































































08/05 05/08 01/11 10/13
Silver Beach Creek
Figure 103: Ammonium data for Euclid, Millwheel, and SilverBeach Creeks and
the Park Place drain. Dashed (blue) horizontal reference lie shows the median
value for Smith Creek; solid (red) horizontal reference line shows the median
























































































08/05 05/08 01/11 10/13
Whatcom Creek
Figure 104: Nitrate/nitrite data for Anderson, Austin, Smith, and Whatcom
Creeks. Dashed (blue) horizontal reference line shows the median value for Smith
























































































08/05 05/08 01/11 10/13
Olsen Creek
Figure 105: Nitrate/nitrite data for Blue Canyon, Brannian, Carpenter, and Olsen
Creeks. Dashed (blue) horizontal reference line shows the median value for Smith
























































































08/05 05/08 01/11 10/13
Silver Beach Creek
Figure 106: Nitrate/nitrite data for Euclid, Millwheel, and Silver Beach Creeks
and the Park Place drain. Dashed (blue) horizontal referencli e shows the me-
dian value for Smith Creek; solid (red) horizontal referencline shows the median




















































































08/05 05/08 01/11 10/13
Whatcom Creek
Figure 107: Total nitrogen data for Anderson, Austin, Smith, and Whatcom
Creeks. Dashed (blue) horizontal reference line shows the median value for Smith




















































































08/05 05/08 01/11 10/13
Olsen Creek
Figure 108: Total nitrogen data for Blue Canyon, Brannian, Carpenter, and Olsen
Creeks. Dashed (blue) horizontal reference line shows the median value for Smith




















































































08/05 05/08 01/11 10/13
Silver Beach Creek
Figure 109: Total nitrogen data for Euclid, Millwheel, and Silver Beach Creeks
and the Park Place drain. Dashed (blue) horizontal referencli e shows the me-
dian value for Smith Creek; solid (red) horizontal referencline shows the median




























































08/05 05/08 01/11 10/13
Whatcom Creek
Figure 110: Soluble phosphate data for Anderson, Austin, Smith, and Whatcom
Creeks. Dashed (blue) horizontal reference line shows the median value for Smith




























































08/05 05/08 01/11 10/13
Olsen Creek
Figure 111: Soluble phosphate data for Blue Canyon, Brannian, C rpenter, and
Olsen Creeks. Dashed (blue) horizontal reference line showthe median value





























































08/05 05/08 01/11 10/13
Silver Beach Creek
Figure 112: Soluble phosphate data for Euclid, Millwheel, and Silver Beach
Creeks and the Park Place drain. Dashed (blue) horizontal reference line shows
the median value for Smith Creek; solid (red) horizontal refe nce line shows the








































































08/05 05/08 01/11 10/13
Whatcom Creek
Figure 113: Total phosphorus data for Anderson, Austin, Smith, and Whatcom
Creeks. Dashed (blue) horizontal reference line shows the median value for Smith








































































08/05 05/08 01/11 10/13
Olsen Creek
Figure 114: Total phosphorus data for Blue Canyon, Brannian, Carpenter, and
Olsen Creeks. Dashed (blue) horizontal reference line showthe median value









































































08/05 05/08 01/11 10/13
Silver Beach Creek
Figure 115: Total phosphorus data for Euclid, Millwheel, and Silver Beach Creeks
and the Park Place drain. Dashed (blue) horizontal referencli e shows the me-
dian value for Smith Creek; solid (red) horizontal referencline shows the median












































































08/05 05/08 01/11 10/13
Whatcom Creek
Figure 116: Fecal coliform data for Anderson, Austin, Smith, and Whatcom
Creeks. Dashed (blue) horizontal reference line shows the median value for Smith












































































08/05 05/08 01/11 10/13
Olsen Creek
Figure 117: Fecal coliform data for Blue Canyon, Brannian, Carpenter, and Olsen
Creeks. Dashed (blue) horizontal reference line shows the median value for Smith












































































08/05 05/08 01/11 10/13
Silver Beach Creek
Figure 118: Fecal coliform data for Euclid, Millwheel, and Silver Beach Creeks
and the Park Place drain. Dashed (blue) horizontal referencli e shows the me-
dian value for Smith Creek; solid (red) horizontal referencline shows the median
value for each creek.
120
